The effect of implantation of cholecystokinin(CCK)-8 into the medial preoptic area (MPO) through the chronically implanted guide cannula on the release of LH was examined in the ovariectomized estradial-primed
Since the discovery of a gastrointestinal hormone, cholecystokinin (CCK) in the brain, many studies have been directed at finding the functional significance of this peptide in the brain (Dockray, 1976 , Muller et al., 1977 . Concerning the influence on the secretion of anterior pituitary hormones, it has been reported that an intraventricular injection of CCK-8 in the ovariectomized rat produced a decline of plasma luteinizing hormone (LH) but elevated prolactin levels (Vijayan et al., 1979) . In the same study, plasma growth hormone levels rose but TSH levels fell. It was further reported that an intraventricular injection of CCK-8 induced an elevation of plasma corticosterone levels (Itoh et al., 1979 , Fekete et al., 1981 .
On the basis of these findings, we have attempted to obtain more strict evidence supporting the role of CCK in the control of LH secretion by observing the effect of CCK implants into a localized area of the brain.
Materials and Methods
Female Wistar rats weighing 250-300 g maintained in a light-controlled (lights on from 05.00 to 19.00 h) room had been ovariectomized and implanted with guide cannulae in the medial preoptic area (MPO) 3 weeks later. The cannulae were made of 0.75mm outer diameter stainless steel tube and were stereotaxically implanted unilaterally according to the atlas by Albe-Fessard et al. (1966) under anesthesia with pentobarbital sodium. They were fixed to the skull using dental cement.
Two weeks after the implantation of the guide cannula, the animal was primed The results of the present experiment show clearly that CCK-8 implanted in the MPO is capable of stimulating the release of LH-RH, and subsequently the release of LH. Certainly, this was unexpected and surprising, since Vijayan et al. (1979) have shown that either the third ventricular or the intravenous administration of CCK-8 produced a rapid and significant supression of plasma LH levels which continued for at least 1 h.
However, this discrepancy in the CCK effects between the ventricular administration and the MPO implantation reminded us of a paradoxical effect of dopamine (DA) we had found previously. That is, DA implants in the MPO in the ovariectomized estradiol-primed rat did induce a significant release of LH (Kawakami et al., 1975 (Kawakami et al., , 1979 , despite controversy over the role of DA in the stimulation of LH release. It had been reported that DA was effective in stimulating LH release (Schneider and McCann , 1970) , whereas an inhibitory effect was indicated by other studies (Fuxe et al., 1975 , Gnodde and Schuiling, 1976) . We had also found that an intravenous injection of DA lowered serum LH levels in the proestrous rat (Kimura et al., 1975) . However, the finding that DA was effective in stimulating LH release when implanted in a localized area, the MPO, seemed to account for the discrepancy between the results of many studies concerning the role of DA ; we assumed that DA would act at the dual levels, at the MPO and the median eminence, inducing opposite effects on LH release (Kawakami et al., 1975 (Kawakami et al., , 1979 The present finding that implantation of CCK-8 in the MPO stimulated LH release and the finding by Vijayan et al. (1979) that intraventricular administration supressed it appeared to be in the same relationship as the findings for DA. Namely, it is very probable that CCK-8 administered intravenously may act at the median eminence and inhibit LH-RH release, whereas CCK-8 implanted in the MPO may act at that level and stimulate LH-RH release. It has been reported that all nuclei of the rat hypothalamus including anterior preoptic nuclei contained moderate concentrations of CCK-8, although there was a considerable gradient of concentration in the hypo thalamus with the median eminence, ventromedial and arcuate nuclei being the highest (Beinfeld et al., 1981 , Vanderhaeghen et al., 1980 , Anhut et al., 1983 . In the guinea pig, CCK neurons were particularly numerous in the MPO (Larsson and Rehfeld, 1979) . In addition, it has been shown that CCK receptors were present in the brain areas where CCK distributed (Saito et al., 1980) . Those chemical findings would support our concept of the dual regulation of CCK-8 concerning LH release ; i.e., at the MPO and the median eminence.
In relation with the very similar effects on LH release exerted by the CCK-8 and DA, recent studies have produced the interesting finding that some mesencephalic DA neurons projecting mainly to the limbic areas contained a CCK-8-like peptide (Hokfelt et al., 1980) . Although no evidence has been obtained that other DA neuron systems, such as the incerto-hypothalamic DA system which has been shown to send an abundance of fibers to the preoptic anterior hypothalamus (Bjbrklund et al., 1975) , had CCK, it is possible that CCK and DA , which are contained in the same neuron , act synergistically, or at least, interact with each other, in carrying out their physiological functions. In support of this theory , Hokfelt et al. (1980) also demonstrated that CCK administered intraventricularly reduced DA turnover in some of the mesolimbic DA neurons that have been shown to contain CCK-8-like peptide. This speculation appears very atractive and thus our nett subject is to obtain the evidence.
